From the Nuffield Institute for Medical Research, University of Oxford A SERIES of X-ray cinefilms was projected to demonstrate certain aspects of swallowing in the mouth and pharynx. A precis of the accompanying remarks is given and a few selected frames from the films are illustrated.
These observations are in the nature of a preliminary communication and many aspects of the subject require further study, but it seemed that they are of sufficient interest to present at this stage. The basic pattern of any part of the swallowing act is virtually constant, though there may be considerable variation in detail from individual to individual.
The method of indirect X-ray cinematography has been used, i.e. cinephotography of the fluorescent screen image. Most of the films have been exposed at the rate of 25 frames per second though some have been taken at 50 frames per second. The apparatus used has been described in 1950 (Ardran and Tuckey, 1951, 1952) . -Considerable use has been made also of still X-ray films taken in the orthodox manner. The contrast medium used was barium sulphate in large and small amounts of varying consistency, with or without added foods. In addition, films have been exposed without contrast media and in one case a silver clip was fixed to the epiglottis in order that the movements of this structure could be analysed. Observations have been made in the lateral, anteroposterior and oblique projections and also in the inverted position.
We have learnt to distinguish between the movements necessary for taking food into the mouth, mastication, the preparation of the bolus and those necessary for the act of swallowing. Since these actions may overlap it is important to describe a simple experiment first.
Each subject was given a dessertspoonful of barium cream and asked to hold it in the mouth until requested to swallow. The films were taken with the subject sitting in the erect positlion.
THE LATERAL PROJECTION
When swallowing commences the tongue is pressed upwards and forwards against the hard palate so that the bolus is squeezed backwards like toothpaste being pressed from a tube (Fig. 1 ). As the bolus passes through the fauces the arched dorsal surface of the tongue is lowered to form a steep slope leading downwards into the vallecule (Fig. 2) . Meanwhile, the mesopharynx has been narrowed and the opening into the nasal cavity closed off.
When the apex of the bolus reaches the valleculk it appears to tip the epiglottis backwards against the posterior pharyngeal wall ( Fig. 3) . Here, for a moment, the bolus is held up but some of it soon spills over the pharyngo-epiglottic folds into the lateral food channels and then descends quickly on one or both sides of the larynx into the pharyngo-laryngeal recesses and the aesophagus. As the main mass of the bolus is thrust backwards, the slope of the tongue is progressively increased, becoming vertical as the last of the bolus enters the pharynx; return to the mouth is then blocked by the mass of the tongue and the apposed anterior pillars of the fauces.
Associated with the movement of the tongue there is progressive elevation of the larynx and the hyoid bone, with the result that the lumen of the larynx is constricted and arched backwards.
As the mass of the bolus enters the pharynx, the larynx is also pulled forwards so that the epiglottis comes away from the posterior pharyngeal wall and stands out like "a rock under a waterfall". The larynx, though narrowed, is not always closed. In this position most of the food continues to be diverted down the lateral food channels but some of it passes directly over the larynx and a little often enters the laryngeal vestibule (Fig. 4) .
In the concluding phase of the second stage of swallowing, the tongue arches backwards into the pharynx and the posterior pharyngeal wall is pulled forwards to meet it; this action takes place from above downwards with the result that the food is actually pushed down. The tongue of the epiglottis is tipped backwards and appears to be "swallowed". Meanwhile the larynx, which is still raised, is bent further backwards so that the tip of the epiglottis reaches down to the mouth of the cesophagus (Figs. 5 and 6). At this stage many records indicate that the lumen of the larynx, though greatly narrowed, is still open, permitting air to be drawn into the cesophagus after the manner of a water-suction pump. Finally, the lumen of the larynx is closed. After the last of the bolus has disappeared, the tip of the epiglottis is brought forward over the larynx. Next follows a pause of about 0-2 second while the bolus passes down the cesophagus. Then reinflation of the airway takes place Fig. 7) . The larynx appears to fill with air from below as it falls back to its normal position of rest Section of Laryngology. 1039 and as the epiglottis sweeps upwards to assume its erect position. The pharynx fills with air fro n above as the soft palate falls. When the airway has been restored the subject takes a breath and resumes his ordinary respiratory movements.
THE ANTERO-POSTERIOR PROJECTION It is difficult to demonstrate swallowing in the antero-posterior projection on account of the superimposed skull, but if films are taken with sufficient penetration, the main features of the swallowing act can be made out.
The films show that as the bolus is thrust upwards it is compressed from above downwards and from side to side. It descends into the pharynx in a furrow in the mid-line of the tongue (Fig. 8) .
As the bolus stream reaches the epiglottis it is divided by the glosso-epiglottic fold and diverted into The soft palate is elevated to close the naso-
The bolus comprising a pool of barium and a pharynx. At this stage the laryngeal airway is large air bubble has been pressed backwards still in communication with air in the hypoagainst the anterior pillar of the fauces. At this pharynx. stage the soft palate is in contact with the arched dorsal surface of the tongue .   FIG. 3. -Vallecular arrest. The bolus is resting upon the epiglottis; a little has spilled into the pharyngo-laryngeal recesses. The laryngeal vestibule, which is slightly arched backwards, is still in communication with air in the hypopharynx. lateral food channels. the valleculi. Here there is usually a momentary pause and then it spills over one or both pharyngoepiglottic folds into the lateral food channels and quickly passes into the cesophagus. If both lateral food channels are used the two streams tend to come together about the level of the mouth of the cesophagus (Fig. 9 ). When fluid is swallowed the oesophageal stream may be canalized by a column of air, apparently aspirated from the larynx. Further comments were given on films illustrating the mode of action of the tongue, the soft palate and the epiglottis. The influence of gravity, the use of the lateral food channels, variations in the size shape and consistency of the bolus were also considered. These aspects will be described in detail in further communications to be published elsewhere.
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